Cricoid pressure, first introduced by Sellick 1 , is widely used as part of rapid sequence induction in patients at high risk of aspiration. However, the role of cricoid pressure remains under debate 2, 3 . Studies examining the effect of cricoid pressure on laryngoscopy and intubation have been contradictory, with some showing no adverse effects 4 , while others show a worsening of the laryngoscopic view [5] [6] [7] or impairment of mask ventilation 8 . Some of the deterioration in view could be due to improperly applied cricoid pressure with excessive force upon or lateral displacement of the cricoid and larynx by the assistant 8 .
The C-MAC video laryngoscope (Karl Storz, Tuttlingen, Germany) is a device with a modified MacIntosh blade and a "camera located at the distal third of the blade" 9 . This is connected to a free-standing video monitor for use during direct or indirect laryngoscopy and also enables capture of both still and video images. The C-MAC video laryngoscope has been recently shown to improve the laryngoscopic view and intubating conditions in a variety of settings in manikins, adult patients and with a simulated difficult airway [9] [10] [11] .
Shortly after introducing the C-MAC device at our institution, the anaesthetic assistants felt that they were able to assist in obtaining better laryngoscopic views while maintaining cricoid pressure if they were able to see the screen of the video laryngoscope. Our aim in undertaking this study was to determine if allowing the assistant applying cricoid pressure to see the screen during use of the C-MAC video laryngoscope would change their technique. It was hypothesised that this change in cricoid technique may enable the assistant to apply cricoid pressure in a manner that would improve the laryngoscopic view.
METHODS
This study was approved by the Human Research and Ethics Committee of Peninsula Health and was registered with the Australian and New Zealand Clinical Trials Register on 23 September 2009 as "Blinded off line assessment of the effects of cricoid Improving the C-MAC video laryngoscopic view when applying cricoid pressure by allowing access of assistant to the video screen T. E. LOUGHNAN*, E. GUNASEKERA †, T. P. TAN ‡ Department of Anaesthesia and Acute Pain Management, Peninsula Health, Frankston, Victoria, Australia SUMMARY Cricoid pressure, as part of rapid sequence induction, may on occasion worsen laryngoscopic views and intubating conditions. We investigated whether allowing the assistant applying cricoid pressure to view the video laryngoscope screen would improve the laryngoscopic views compared to when they were blinded to the video screen. Laryngoscopy using the C-MAC video laryngoscope was performed in 51 patients undergoing elective general anaesthesia. Photographs were recorded sequentially under the following conditions: A) cricoid pressure by an assistant unable to see the video monitor, and B) cricoid pressure optimised by an assistant able to see the video monitor. These photographs were analysed offline by assessors blinded to whether the photo was obtained with blinded or non-blinded cricoid pressure application. Subjectively, 41% of views were improved when the assistant applying cricoid pressure was able to see the C-MAC screen, compared to those unable to see the screen. The view was unchanged in 45%, but initially worsened in 14%. These findings suggest that assistants applying cricoid pressure when a C-MAC is used should have access to the video image, but must also respond to requests for change from the person performing the intubation.
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With written informed consent, consecutive patients older than 18 years scheduled for elective surgery and in whom general anaesthesia and endotracheal intubation was indicated were recruited. Patients were excluded if they were deemed not sufficiently competent to consent; if they were at risk of aspiration and hence would have undergone rapid sequence intubation with cricoid pressure; if they were morbidly obese (body mass index >35) or if they were significantly hypoxic (SpO 2 <90% in room air).
Standard patient care and monitoring were applied to each patient before induction of anaesthesia. The use of premedication and the choice of intravenous induction agents, non-depolarising neuromuscular blocker and the timing of laryngoscopy were left entirely at each anaesthetist's discretion.
Laryngoscopy was performed by anaesthetists or anaesthetic trainees with their choice of either a size 3 or 4 C-MAC blade. The blade was inserted in a similar manner to standard laryngoscopy using a Macintosh blade as suggested by the manufacturers. Cricoid pressure was applied by an assistant unable to visualise the video image of the C-MAC laryngoscope and a photograph was captured (View A) and stored on an electronic storage medium. All assistants who applied cricoid pressure were trained anaesthetic nurses who regularly perform this task. The instruction was to apply cricoid pressure as they normally would. The assistant was then allowed to see the live video image of the C-MAC laryngoscope and was permitted to adjust the cricoid pressure to optimise the laryngoscopic view before another photograph was taken (View B). Any adjustment of the cricoid pressure application was permitted except releasing the pressure. Both views were obtained at a single laryngoscopy attempt.
The stored photographs were then de-identified and the order of their presentation to the observers, randomised by one of the investigators using a list generated by a random number generator (www.randomizer.org). Three separate assessors were used, all of whom were specialist anaesthetists with over 10 years of clinical experience. These assessors independently compared laryngoscopic views A and B without knowing which was obtained with the assistant able to visualise the video laryngoscope screen. The assessors were asked to indicate which view would be more favourable for intubation, or if there was no difference and to rate the views as improved, worsened or unchanged. This was assessed on the basis of the percentage of glottic opening visible, degree of distortion of the larynx and the centralisation of the view.
RESULTS
A total of 53 patients were recruited for this study. Two patients were not included in subsequent analysis due to a technical failure of the C-MAC screen after induction that required off-site repair on both occasions. The view was assessed to have been improved in 41% of patients, unchanged in 45% and worsened in 14%.
DISCUSSION
These findings support our hypothesis that when using a C-MAC video laryngoscope, allowing the assistant applying cricoid pressure to see the video screen often improves the laryngoscopic view.
Our use of a clinically-based assessment with emphasis on the potential ease of intubation in this trial tried to avoid the limitations of the Cormack-Lehane Scale or Modified Cormack-Lehane Scale. A recent article by Krage et al 12 assessed the knowledge of European anaesthesiologists about the Cormack-Lehane classification and its components and found that "The Cormack-Lehane classification is poorly known in detail among anaesthesiologists and reproducibility even in subjects well familiar with this classification is limited". We have found that the application of the Modified Cormack-Lehane Scale is difficult in some circumstances when views are on the borderline between 2a and 2b, or 2b and 3. The Cormack-Lehane Scale and Modified Cormack-Lehane Scale were both developed for description of the view obtained at direct laryngoscopy, although they have been used as a descriptor in studies of views at indirect laryngoscopy. In contrast, the current study looked at a very specific issue in relation to the application of cricoid pressure during indirect laryngoscopy with a C-MAC system. As such we were interested only if the laryngoscopy view would be improved, worsened or unchanged. This study was exploratory in nature. For this reason, the results are presented using descriptive statistics only, with no attempt at inferential analysis. Nevertheless, other similar studies have been performed using a similar number of patients 13 . Another reason for avoiding inferential analysis was the relative subjective assessment of the views and the amount of cricoid pressure applied.
Despite the limitations of this study, the assessors rated the view improved in 41% of cases. This could be a major benefit during intubation with the C-MAC and perhaps other video laryngoscopes, if this translates to easier intubation of the patient. On the other hand, the view was made worse in 14%. This means that the assistant would have to interact with the anaesthetist and respond to instructions to obtain the optimal view.
